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CLIFF RUINS OF CANYON DE CHELLY, ARIZONA 

BY COSMOS MINDELEFF 

Although Canyon de Chelly * is one of the best cliff-ruin regions 
in the United States, it is not easily accessible and is practically 
unknown. At the time of the conquest of this country by the 
"Army of the West " in 1846 and the rush to California in 1849, 
vague rumors were current of wonderful " cities " built in the 
cliffs, but the position of the canyon in the heart of the Navajo 
country apparently prevented exploration. In 1849 it was found 
necessary to make a demonstration against these Indians, and 
an expedition was sent out from Santa Fe" under the command 
of Colonel Washington, then governor of New Mexico. 

The expedition camped in Chin Lee valley, outside the can- 
yon, and Lieutenant Simpson, who accompanied it and who was 
much interested in the archeology of the country passed over, 
made a side trip into the canyon itself. He noticed a number 
of ruins, and one, subsequently known as Casa Blanca, he de- 
scribed. This is the first and practically the only description 
we have until the field was entered by the Bureau of Ethnology 
in 1882. Although at least two visits were made to the canyon 
in the intervening years, nothing came of them, and Bancroft 
could find no better or fuller description than that of Simpson. 
The canyon was surveyed by the writer in 1883 and all the ruins 
located, and late in 1893 some study of the ruins themselves was 
made, upon which the following remarks are based. 

The ancient Pueblo culture was intimately connected with 
and dependent upon the country where its remains are found. 
The limits of this country are closely coincident with the bound- 
aries of the plateau region, except on the south — so much so 
that a map of the latter, slightly extended around its margins, 
will serve to show the former. Tsegi is almost in the center of 
this country, on the western slope of the Tunicha mountains, in 
northeastern Arizona. 

On the east these mountains break down abruptly into the 

• Commonly so termed. Its proper name, in Navajo, is Tsegi or Tsegihi. 
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broad valley of the Chaco. On the west they descend more grad- 
ually, through a series of slopes and mesas, into Chin Lee valley. 
The canyon has been cut by a group of small streams, which, 
rising near the crest of the mountains, combine near the head of 
the canyon, and flow in a westerly direction. The main canyon, 
known to the Navajos as Tsegi and to the whites as Chelly, is 
about twenty miles long, but it is joined near its mouth by a 
branch, coming in from the northeast, which is over fifteen miles 
long, so that there are practically two canyons. The second one 
is called by the Navajos Enatsegi, and on the maps Canyon del 
Muerto. There is another important branch, which joins the 
main canyon about thirteen miles above its mouth, coming in 
from the southeast. It is about ten miles long, and has been 
named Monument canyon. There are also numerous small 
branches, ranging in size from deep coves to real canyons one or 
two miles long. 

The Rio de Chelly, so called, flows through the canyon, which 
forms its upper course, and after passing through Chin Lee 
valley discharges into the San Juan ; but except at the time of 
the autumn rains, and in the spring when the mountain snows 
are melting, the streams are not powerful enough to carry water 
even to the mouth of the canyon, the flow being absorbed by the 
deep sand which forms the stream bed. Ordinarily it is difficult 
to procure even enough water to drink less than 8 or 10 miles 
from the mouth of the canyon, but occasionally the whole stream 
bed, at places over a quarter of a mile wide, is occupied by a 
raging torrent, impassable to man or beast. Such ebullitions, 
however, seldom last more than a few hours. Usually water can 
be obtained anywhere in the canyon by sinking a shallow well 
in the sand, and it is by this method that the Navajos, the 
present occupants of the region, obtain their supply. 

The walls of the canyon are composed of brilliant red sand- 
stone, discolored everywhere by long streaks of black and gray 
coming from above. At its mouth it is about 500 feet wide and 
the cliffs are only 20 or 30 feet high. Higher up the walls some- 
times approach to within 300 feet of each other, elsewhere broad- 
ening out to half a mile or more, but everywhere the wall line 
is tortuous and crooked in the extreme, and while the general 
direction of Tsegi is east and west, the traveler on the trail 
which runs through it is as often headed north or south. Del 
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Muerto is even more tortuous than Tsegi, and in places one 
could almost throw a stone across it. 

Near the mouth of the canyon the walls descend vertically to 
a wide bed of loose white sand absolutely free from talus or 
debris. Three miles above, at the junction of del Muerto, the 
walls are 200 feet high, but the rise has been so gradual as to be 
unappreciable ; 13 miles above, at the junction of Monument 
canyon, the walls reach a height of over 800 feet, about one-third 
of which consists of slopes of talus and broken rock. The rise 
in the height of the walls is so gradual that the traveler who 
enters at the mouth of the canyon loses the mental scale by 
which distances and magnitudes are estimated, and the most 
ludicrous guesses result. At first he fails to realize the stupen- 
dous scale upon which the work was done, and when he does 
realize it he swings to the opposite side and exaggerates. An 
upright pinnacle or needle of sandstone at the junction of Mon- 
ument canyon has been variously estimated at 1,200 to 2,500 
feet high, although its base is less than 200 feet square ; it is 
actually less than 800. 

The rock of which the canyon walls are formed is a massive 
red sandstone in which the lines of bedding are almost obliter- 
ated. It is rather soft in texture, and has been carved by atmos- 
pheric erosion into grotesque and sometimes beautiful forms. 
In places great blocks have fallen off, leaving plane, vertical sur- 
faces extending from the top almost to the stream bed, 400 feet 
or more in height and as much in breadth. In the lower parts 
of the canyon the walls, sometimes of the character described, 
sometimes with the surfaces and angles smoothed and rounded 
by flying sand, are generally vertical and often overhang, de- 
scending sheer to the canyon bottom without talus or interven- 
ing slopes of debris. Higher up the talus becomes more and 
more pronounced, generally taking up from one-fourth to one- 
third of the height of the cliff, the upper part of which is always 
bare, vertical rock. At only one place in either canyon can a 
horse be driven in or out, except, of course, at the mouth ; but 
the Navajos have numerous foot-trails running over the bare 
rock, which slopes so sharply that they have to pick out little 
pits or holes for the hands and feet, and in one or two places 
they even drive flocks of sheep and goats over these trails ; but 
such travel is a matter of habit and practice ; certainly no man 
who wears boots would attempt it. 
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Near its mouth the whole bottom of the canyon consists of an 
even stretch of white sand, extending from cliff to cliff. A little 
higher up there are small areas of alluvium or bottom land in 
recesses and coves in the walls and generally only a foot or two 
above the stream bed. Still higher up these areas become more 
abundant and of greater extent, forming regular benches or ter- 
races, generally well raised above the stream bed. At Casa 
Blanca ruin, seven miles up the canyon, the bench is 8 or 10 feet 
above the stream. Each little branch canyon and deep cove in 
the cliff is fronted by a more or less extensive area of this bottom 
land. Ten miles up the talus has become a prominent feature. 
It consists of broken rock, sand, and soil, generally overlying a 
slope of massive sandstone, which occasionally crops out on the 
surface. With the development of the talus the area of bottom 
lands dwindles, and the former encroaches more and more until 
a little above the junction of Monument canyon the bottom land 
is limited to narrow strips and small patches here and there. 
These bottom lands are the cultivable areas of the canyon bottom, 
and their occurrence and distribution have dictated the location 
of the villages now in ruins, as they have also the sites of all the 
Navajo settlements in the canyon. Only a very small proportion 
of the available land is utilized by the Navajos, and not all of it 
was used by the old village-builders. 

Tsegi was until recently the great agricultural center of the 
Navajo tribe, and large quantities of corn, melons, pumpkins, 
beans, etc., were and are raised there every year. Under modern 
conditions many other localities now vie with it and some sur- 
pass it in output of agricultural products, but not many years 
ago it was regarded as the place par excellence. It will be 
clear, therefore, that prior to very recent times Tsegi would be 
selected as a stopping place by almost any tribe moving across 
the country, and, barring a hostile prior occupancy, would be 
considered the most desirable place for many miles in any direc- 
tion for the pursuit of horticultural operations. The vicinity of 
the Tunicha mountains, which could be reached in half a day 
from any part of the canyons and which must have abounded in 
game, for even now some is found there, would be a material 
advantage. The position of the canyon in the heart of the 
plateau country and of the ancient Pueblo region would make it 
a natural stopping place during any migratory movement, either 
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north and south or eaat and west, and its settlement was doubt- 
less due to this favorable position and to the natural advantages 
it offered. This settlement was effected probably not by one 
band or tribe nor at one time, but by many bands at many times. 
Probably the first settlements were very old ; certainly the last 
are very recent. 

The essential uniformity of types which prevails over the im- 
mense area covered by the ancient pueblo ruins is a remarkable 
feature, and any system of classification which does not take it 
into account must be considered as only tentative. What ele- 
ments should be considered and what weight assigned to each 
element in preparing such a scheme is yet to be determined ; 
but probably one of the most important is the character of the 
site occupied with reference to its convenience and defensibility. 
There are great differences in kind between the great valley 
pueblos, located without reference to defense and depending for 
security on their size and the number of their population, of 
which Zufii and Taos are examples, and the villages located on 
high mesas and projecting tongues of rock ; in other words, on 
defensive sites, such as the Tusayan villages of today. Within 
each of these classes there are varieties, and there are also sec- 
ondary types, which pertain sometimes to one, sometimes to 
the other, and sometimes to both ; such are the cliff ruins, the 
cavate lodges, and the single-house remains. 

The unit of pueblo architecture is the single cell, and in its 
development the highest point reached is the aggregation of a 
great number of such cells into one or more clusters, either con- 
nected with or adjacent to each other. These cells were all the 
same, or essentially so, for while differentiation in use or func- 
tion had been or was being developed at the time of the Spanish 
conquest, differentiation in form had not been reached. The 
kiva, of circular or rectangular form, is a survival and not a de- 
velopment. 

The differences between the largest examples of villages on 
defensive sites and the smallest appear to be only differences of 
size. Doubtless in the early days of pueblo architecture small 
settlements were the rule. Probably these settlements were lo- 
cated in the valleys, on sites most convenient for horticulture, 
each clan occupying its own village. Incursions by neighboring 
wild tribes or by hostile neighbors and constant annoyance and 
21 
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loss at their hands gradually compelled the removal of their little 
villages to sites more easily defended, and also forced the aggre- 
gation of various related clans into one group or village. At a 
later period the same motive, considerably emphasized, perhaps, 
compelled a further removal to even more difficult sites. The 
Tusayan villages at the time of the Spanish discovery (1540) 
were located on the foothills of the mesas, and many pueblo vil- 
lages at that period occupied similar sites. Actuated by fear of 
the Utes and Comanches, and perhaps of the Spaniards, the in- 
habitants moved to the top of the mesa, where they now are. 
Many villages stopped at this stage ; some were in this stage at 
the time of the discovery — Acoma, for example. Finally, whole 
villages, whose inhabitants spoke the same language, combined 
to form one larger village, which, depending now on size and 
numbers for defense, was again located on a site convenient for 
horticulture. 

^ The process sketched above was by no means continuous. 
The population was in slow but practically constant movement, 
much the same as that now taking place in the Zuni country ; 
it was a slow migration. Outlying settlements were established 
at points convenient to cultivable fields, intended to be occupied 
only during the summer. Sometimes these temporary sites 
would be found more convenient than that of the parent village, 
and it would gradually come about that some of the inhabitants 
would remain there all the year. Eventually the temporary 
settlement might outgrow the parent and in turn would put out 
other temporary settlements. This process would be possible 
only during prolonged periods of peace, but is known to have 
taken place in several regions. Necessarily hundreds of small 
settlements, ranging in size from one room to a great many, 
would be established, and, as the population moved onward, 
would be abandoned without ever developing into regular vil- 
lages occupied all the year. It is believed that many of the 
cliff ruins belong to the same category. 

The cliff ruins are a striking feature, and the ordinary traveler 
is apt to overlook the more important ruins, which sometimes, 
if not always, are associated with them. The study of the cliff 
ruins of Tsegi has led to the conclusion that the cliff ruins 
there are generally subordinate structures, connected with and 
inhabited at the same time as a number of larger home villages 
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located on the canyon bottom, and occupying much the same re- 
lation to the latter that Moen-kopi does to Oraibi, or that Nutria, 
Pescado, and Ojo Caliente do to Zufii, and that they are the func- 
tional analogies of the " watch towers " of the San Juan and of 
Zufii, the cavate lodges of the Rio Verde, the San Juan, and the 
Rio Grande, and the brush shelters or "kisis" of Tusayan; in 
other words, they were horticultural outlooks, occupied only dur- 
ing the farming season, and not continuously then. 

It might be expected that the ruins of Tsegi, considering the 
topographic peculiarities of the region, would hardly come 
within a scheme of classification based on those found in the 
open country, and here, if anywhere, we should find corrobora- 
tion of the old idea that the cliff ruins were the homes and 
last refuge of a race harassed by powerful enemies and finally 
driven to the construction of dwellings in inaccessible cliffs, 
where a last ineffectual stand was made against their foes, or the 
more recent theory that they represent an early stage in the de- 
velopment of pueblo architecture, when the pueblo builders were 
few in number and surrounded by numerous enemies. Neither 
of these theories are in accord with the facts of observation. The 
still later idea that the cliff dwellings were used as places of refuge 
by various Pueblo tribes, who, when the occasion for such use 
was passed, returned to their original homes, or to others con- 
structed like them, may explain some of the cliff ruins, but if 
applicable at all to those of Tsegi, it applies only to a small 
number of them. 

The ruins of Tsegi show several periods of occupancy, extend- 
ing over considerable time. They fall easily into the classifica- 
tion suggested and exhibit various types, but the earliest and 
latest forms are not found. In a general way they may be classi- 
fied as follows : 

I — Old villages on open sites. II — Home villages on bottom 
lands. Ill — Villages located for defense. IV — Cliff outlooks or 
farming shelters. 

I. In the upper part of the canyon and extending into what 
we may call the middle region, there are a number of ruins that 
seem out of place in this locality. They are similar to hundreds 
of ruins found in the open country, such, for example, as the 
older ruins in Tusayan, located on low foot-hills at the foot of 
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the mesa. The peculiar topographic characteristics of the loca- 
tion have not made the slightest impression on them. The ruins 
are located on gentle slopes, away from the cliffs, the foot-hills 
of the talus as it were, and are now marked only by scattered 
fragments of building stone and broken pottery. The ground 
plans are in all cases indistinguishable. In only a few instances 
can even a short wall line be traced. The villages seem to have 
been located without special reference to large areas of cultivable 
bottom, although they always command small areas of such land. 
There is a remarkable uniformity in ruins of this class, in char- 
acter of site occupied, outlook, and general appearance. They 
are always close to the stream bed, seldom more than 10 or 12 
feet above it, and the sites were apparently chosen without any 
reference whatever to their defensibility. In fact, they are often, 
if not generally, commanded by higher ground in the immediate 
vicinity. Although as a rule ruins of this class are found in the 
upper part of the canyon, one of the largest examples occurs in 
the lower part. At the junction of del Muerto, three miles above 
the mouth of Tsegi, a large mass of rock stands out alone and 
extends nearly to the full height of the canyon walls. On the 
south it is connected with the cliffs back of it by a low tongue of 
rock, sparsely covered in places by soil and sand, and on top of 
this tongue or saddle, which is of considerable area, there is a 
large ruin of the type described, but no ground plan can now be 
made out. 

Possibly the obliterated appearance of this ruin and of others 
of the same class is due to the subsequent use of the material, 
ready to hand and of the proper size, in later structures. It is 
known that a similar appearance was produced in Tusayan by 
such a cause. The old village of Walpi, on a foot-hill below the 
mesa point, presents an appearance of great antiquity, although 
it was partly occupied so late as fifty years ago. When the move- 
ment to the summit of the mesa became general the material of 
the old houses was utilized in the construction of the new ones, 
and at the present day it might almost be said that not one stone 
remains above another. 

If similar conditions prevailed in Tsegi there might be many 
more ruins of this class than those so far discovered. Even those 
found are not readily distinguished and might easily be passed 
over. Possibly there are small ruins of this type scattered over 
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the whole canyon bottom. At one place an example was found 
which shows no trace on the ground surface except some pot- 
sherds, which in this locality mean nothing. The site is a low 
hill or end of a slope, the top of which is perhaps 25 feet above 
the stream bed but separated from it by a belt of recent alluvium 
carpeted with grass. The hill itself was formed of talus, covered 
with alluvium, all but a small portion of which was subsequently 
cut away, leaving an almost vertical face 15 or 18 feet high. In 
this face the ends or vertical sections of several walls can be seen. 
One of them is nearly three feet thick and extends four feet below 
the present ground surface. Several other instances were found 
much resembling this. 

The filling of these ruins to a depth of four or five feet and the 
almost entire absence of surface remains or indications does not 
in itself necessarily imply a remote antiquity, although it sug- 
gests it. During the fall and early winter months tremendous 
sand-storms rage in the canyon. The wind sweeps through the 
gorges with an almost irresistible power, carrying with it such 
immense quantities of sand that objects a few hundred feet dis- 
tant cannot be distinguished. These sand-storms were and are 
potent factors in producing the picturesque features of the red 
cliffs, but they are constructive as well as destructive, and cavi- 
ties and hollow places in exposed situations on the bottom are 
soon filled up. The stream itself is also a powerful agent of de- 
struction and construction. During flood periods banks of sand 
and alluvium are often cut away and sometimes formed ; yet 
there can be little doubt that the old village ruins on open sites, 
now almost obliterated, mark the first period in the occupancy 
of the canyon, perhaps even a period distinctly separated from 
the others. Excavation on these sites would probably yield 
valuable results. 

II. Ruins comprised in the second class are located on the 
bottom lands at the bases of the cliffs and without reference to 
the defensibility of the site. They are, as a rule, much broken 
down, and might perhaps be classed with the ruins already de- 
scribed, but there are some distinctive features which justify us 
in separating them. Ruins of this class are always located either 
at the base of a cliff or in a cove under it, and sometimes at a 
considerable distance from the stream bed. The ground plans 
can generally be distinguished, and in many instances walls are 
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still standing, sometimes to a height of several stories. The 
ground plans reflect the character of the site they occupy, and 
we would be as much surprised to find plans of this character in 
the open country as we are to find plans of class I within the 
canyon. Unlike the ground plans of class I, these of this group 
were laid out with direct reference to the cliff behind them, and 
which formed, as it were, a part of them. 

In point of size, long period of occupancy, and position, these 
villages were the most important in the canyon. The ruins often 
cover considerable areas, and almost invariably show the remains 
of one or more circular kivas. Sometimes they are located di- 
rectly upon the bottom land; more often they occupy low swells 
next the cliff, rising perhaps ten feet above the general level 
and affording a fine view over it; sometimes they are found in 
alcoves at the base of the cliff, but they always rest on the bot- 
tom land, which extends into the alcoves and forms the floor. 
Ruins of the last-mentioned type merge insensibly into the next 
class, village ruins on defensive sites, and the distinction between 
them is partly an arbitrary one, as is also that between the last 
mentioned and the cliff ruins proper. 

The largest ruin in the canyons is of this class. It is situated 
in del Muerto, on the canyon bottom, at the base of a cliff, and 
is known to the Navajos as Pakashi-izinni (the blue cow), prob- 
ably from a pictograph of a cow, done in blue paint on the can- 
yon wall back of it. Traces of walls extend over a narrow belt 
against the cliffs about 400 feet long and not over 40 feet wide. 
Over this area many walls are still standing, and scattered over 
the site are a number of large bowlders. No attempt was made 
to remove these, but walls were carried over and under them, 
and in some cases the direction of a wall was modified to corre- 
spond with a face of a bowlder. 

About fifty-five rooms can now be made out on the ground, 
in addition to three kivas. There may have been altogether 
eighty-five or ninety rooms, but even this liberal estimate would 
give a population of only twelve or fifteen families, or, say, sixty 
persons. It seems, therefore, that, owing to the peculiarities of 
the conditions under which they lived and of the ground plan 
which resulted, one of the largest settlements in the canyon, ex- 
tending over 400 feet in one direction, afforded a home to a very 
limited number of people. As it is probable that each family had 
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one or more outlooks, occupied in connection with their horti- 
cultural operations, it will readily he seen that only a small 
number of inhabitants might leave a large number of ruins, and 
that it is not necessary to assume either a large population or a 
long period of occupancy. 

One of the most striking and most important ruins occurs in 
Tsegi, seven miles above the mouth. This is the ruin seen 
by Simpson in 1849, and subsequently called Casa Blanca ; it is 
also known under the equivalent Navajo term, Kini-na ekai, or 
White House. At first sight this ruin appears not to belong to 
this class, or rather to belong both to this class and the succeed- 
ing one, villages located with reference to defense ; but, as will 
appear later, it has nothing in common with the latter. 

In its present condition the ruin consists of two distinct parts: 
a lower part, comprising a large cluster of rooms on the bottom 
land against the cliff, and an upper part, which was much smaller, 
occupying a cave directly over the lower portion and separated 
from it by a vertical cliff about 35 feet high. 

The lower ruin covers an area of about 150 by 50 feet, raised 
a few feet above the bottom land by its own debris. Within this 
area there are remains of forty-five rooms on the ground and one 
circular kiva. On the east side there are walls still standing to 
a height of 12 and 14 feet. It is probable that the lower ruin 
comprised about sixty rooms, which, with a liberal allowance for 
the rooms in the cave, would make a total of eighty. This would 
furnish accommodations for a maximum of ten or twelve fami- 
lies, or a total population of fifty or sixty persons. It is prob- 
able, however, that this estimate is excessive, and that the total 
population at any one time did not exceed thirty or forty persons. 

The principal walls of the lower ruin occur in the eastern part, 
where some of them are two feet thick and still standing to a 
height of over 10 feet. Wherever a wall rises to a height of more 
than one story the lower part is massive and the upper walls set 
back five or six inches, reducing its thickness by that amount. 
All the heavy walls occur either about the kiva or east of it, and 
this part of the ruin is directly under the cave above. The cliff 
back presents an almost smooth face, slightly overhanging, and 
on this face there are marks which show that formerly there were 
upper stories, the rooms of which are outlined upon it. The 
rock surface was coated in places with a thin wash of clay, doubt- 
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less to correspond with the other walls of the rooms, but this 
coating was necessarily omitted where the partition walls and 
roofs and floors abutted on the rock. Although the marks are 
now so faint as to be easily overlooked, at a certain hour of the 
day, when the light falls obliquely on the rock, they can be clearly 
made out. At one point the structure was three stories higher 
than it is now, and the roof was within four feet of the floor of 
the cave and under a gap or gateway through the upper front wall. 

The kiva, which occurs nearly in the center of the lower ruin, 
was placed directly against the cliff. This is an unusual arrange- 
ment ; but as the room walls in front of it are of a different char- 
acter from those on the east, it is probable that originally it 
formed the margin of the settlement on that side and opened to 
the air. 

West of the kiva there are remains of stone walls which differ 
in character from those on the east. They are 12 to 15 inches 
thick, and the lines are very irregular. South of the kiva, in the 
center of the ruin, there are other stone walls even thinner and 
more irregularly placed than those on the west, but most of the 
walls here are of adobe. As the use of adobe is not aboriginal, the 
occurrence of these walls is a matter of much interest, especially 
as they are so intimately associated with the stone-work that it 
is not always an easy matter to separate them. 

Adobe walls are not found in subordinate positions, dividing 
larger rooms, except perhaps in one instance. Apparently this 
method of construction was employed when it was desired to add 
new rooms to those already built. No room constructed wholly 
of adobe can be seen, but adobe walls closing one side of a room 
are common, and such walls forming two or even three sides are 
not uncommon. There are instances in which part of a wall is 
stone and part adobe, and also instances in which the lower wall, 
complete in itself, is of stone, while the upper wall, evidently 
added at a later period, is adobe. 

The mere occurrence of adobe here is evidence of the occu- 
pancy of this site at a period subsequent to the sixteenth century ; 
we might almost say subsequent to the middle or end of the seven- 
teenth century ; but its occurrence in this peculiar way and in 
such intimate association with the stone walls suggests that the 
occupancy of the site was continuous from some time prior to the 
introduction of adobe until a period long subsequent to it. This 
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hypothesis is supported by other evidence, among which may 
be noted the occurrence of four chimney-like structures in this 
ruin, all constructed of adobe, and all, except the one pertaining 
to the kiva, attached to adobe walls. 

The principal room in the upper ruin is situated nearly in the 
center of the cave and is the one which has given the whole ruin 
its name. The walls are of stone, two feet thick, twelve feet high 
in front, and seven feet high inside and on the sides. The ex- 
terior was finished with a coat of whitewash, decorated with a 
band of yellow. West of the principal room there is a smaller 
addition, which appears to have been added at a later period. 
The walls of this room are only about seven inches thick, of 
adobe on the side and back and of small stones in front. The 
coat of whitewash and the yellow band with decorations is con- 
tinuous over both rooms, but the white coat was applied also to 
the exterior west wall of the main room probably before the 
smaller room was built. 

In the western end of the cave there is a single or separate 
room whose front wall is eleven feet high outside and five feet 
inside. The lower portion of this wall is stone, the upper por- 
tion and sides are of adobe, and the side walls rest on nearly 
two feet of straw, ashes, etc. Against the front wall there is a 
buttress of stone, and the wall itself, which is slightly battened, 
rests on horizontal timber-work, a feature which is repeated in 
several walls in the main cluster. 

The use of timber laid horizontally under masonry is not an 
uncommon feature in the ruins here, although it seldom accom- 
plished the purpose designed. But the use of a buttress is an 
anomalous feature which it is difficult to believe was of aborigi- 
nal conception. Its occurrence in this ruin, together with so 
many other features which are either not aboriginal or doubtful, 
is suggestive. 

With the exception of the principal room and the rooms in 
front of it, all the walls in the upper ruin are of adobe or have 
adobe in them. These walls in the upper ruin generally rest 
on the rock, sometimes on ashes and loose d6bris ; in the lower 
ruin they rest generally on stone foundations. 

The village ruins, containing each one or more circular kivas, 
were the home settlements of the people, inhabited at the same 
time that the cliff outlooks were in use. It is probable, from 
22 
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evidence which cannot here be detailed, that some of them — the 
Casa Blanca, for example — were the last settlements to be aban- 
doned in the canyon, and that this final abandonment took place 
long subsequent to the beginning of the historical period, prob- 
ably considerably less than two centuries ago. 

III. The third class of ruins, the remains of villages in the 
location of which more or less regard was paid to the defensibility 
of the site, comprises a large number of examples, including most 
of the very striking ruins in the canyons. There is no well- 
defined line between this and the preceding class, but between 
selected ruins of the two classes there is a wide difference. In a 
general way it may be stated that ruins of class II are always 
located on the canyon bottom or but slightly above it, while those 
of class III are never located directly on the bottom, but always 
at a greater or less elevation above it. There are some ruins of 
class III where, owing to the character of the site selected, access 
is now possible only with artificial aids, such as ropes and ladders. 
The number of these, however, is very few, not more than half 
a dozen in a total of one hundred and forty ruins, and there is no 
evidence that such aids were found necessary or were used by 
the builders. 

The sites occupied by defensive villages are of two kinds : one 
consisting of sites in coves in the rock corresponding to the 
examples already described, but higher up and approached along 
a narrow bench or over slopes of bare rock ; the other at the top 
of the talus. This division is artificial, however, and of no signifi- 
cance as regards the ruins. By far the greater number of ruins 
are located on the top of the talus, which often consists of a nar- 
row bench or platform forming a convenient site for habitations 
and affording a commanding outlook over areas of cultivable 
land below it. 

The best ruin of this class, and one of the largest in the canyons, 
occurs in the upper part of del Muerto and has been called 
Mummy Cave ruin. There are two caves, or more properly coves, 
in the rock, joined by a narrow ledge about 110 feet long. The 
western cove is about 100 feet across and 75 feet deep, and shows 
fourteen rooms on the ground. The connecting ledge shows ten 
large rooms, and the eastern cove, which is over 200 feet across 
and 100 feet deep, shows forty-four rooms and three or four kivas 
on the ground, the rooms occurring on a bench about 50 feet 
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wide. There may have been ninety rooms altogether, many of 
which could have been used only for storage. The total popula- 
tion may have been sixty persons. 

The rooms occur on a ledge or bench running around the backs 
of the coves. There are no traces of a kiva in the western cove, 
which could be approached only from the eastern part, over the 
intervening ledge and partly through the rooms which occupied 
nearly all its surface. The eastern cove, which is perhaps 80 feet 
above the ground, is of easy access over a slope of debris. In 
fact, a burro carrying a pack was driven up to and into it. 

The principal portion of the ruin is contained in the eastern 
cove. Many of the walls are still standing to a considerable 
height and exhibit a fair degree of skill in masonry. One of the 
kivas also is exceptionally well constructed. The rooms on the 
intervening ledge are exceptionally large and the walls are espe- 
cially heavy. The structure was continuous and its eastern 
portion still stands to a height of three stories, carrying its roof 
intact. The walls to the west are broken down to one story, 
but marks on the cliff wall show the former existence of an ad- 
ditional story over part, if not all, of the ledge. The masonry of 
this part of the ruin is exceptionally well finished, but, strangely 
enough, the front wall and the tower rest on compacted sheep 
dung about half an inch thick, and many of the walls in the 
eastern cove rest on heavier deposits of the same substance. As 
sheep were introduced into this country by the Spaniards, the 
occurrence of these deposits under the masonry is important. 

A fine example of this class of ruin occurs just below the 
mouth of del Muerto, on the north side of Tsegi. The cliff 
here is about 300 feet high and the ruin is located on a ledge in 
a cove about 70 feet above the stream bed. Although apparently 
very difficult, the ruin is of comparatively easy access without 
artificial aid. The strata within the pocket where the site occurs 
are inclined at an angle of about 45 degrees, and their edges have 
weathered out so as to form a series of little benches a few inches 
wide and tilted at an angle. By the exercise of some agility one 
can ascend along them. 

The bench on which the ruin occurs is about 250 feet long 
and generally about 20 feet wide, the surface being almost flat. 
The structures are on the northern and the southern ends, but a 
considerable portion of the intermediate area was not occupied. 
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Many of the walls in the northern portion are apparently under- 
laid by a foot or more of ashes, sheep dung, and domestic refuse 
well compacted. 

There were two circular kivas in the village, one of which was 
unusually small, being but ten feet in diameter, and benched in 
part only. The interior is coated with a number of washes of 
clay, applied one after another, and now forming a coating nearly 
three-quarters of an inch thick. This has fallen off in places, 
and in the section thus exposed eighteen coats, generally about 
one-thirty-second of an inch thick, can be made out. These 
coatings or successive plasterings are separated from each other 
by a thin film of smoke-blackened surface. This feature of suc- 
cessive coatings in kivas is quite common in the canyon. 

The south end of the ledge was occupied by a structure whose 
use at first sight is not apparent. The front wall is very thick, 
slightly curved, and built partly over the sloping rock forming 
the back of the cove. There are no openings in it, although it 
still stands to a height of 5 feet above the rock. The structure 
measures 15 by 5 feet inside, one side being formed by the slop- 
ing rock. It is so situated that the sun shines on it only a few 
hours each day, and it seems more than probable that it was a 
reservoir, filled by carrying or lifting water from the stream below. 
This hypothesis is strengthened by the occurrence on the cliff 
wall back of the structure of pictographs representing tadpoles 
and other water symbols, which do not occur elsewhere on this 
site. This structure is especially interesting, as it is the only 
evidence found in the canyon of provision for the storage of 
water. 

Near the center of the site there are remains of a small struc- 
ture, apparently anomalous in the canyon. The bed-rock, which 
slopes slightly, has been removed over an area nearly 4 feet 
square, so as to leave a flat foundation, and on this there was a 
dome-shape structure about 3 feet in diameter, composed of 
mud and sticks, with a scant admixture of small stones. The 
walls were about 3 inches thick, and, from their slope, the struc- 
ture could not have been over 3 feet high. They were composed 
of mud, held together by thin sticks or branches curved with 
the wall, apparently some kind of vine twisted together and in- 
corporated in it. 

If this structure was a dome-shape oven, and it is difficult to 
imagine it anything else, its occurrence here is important. It is 
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well known that the dome-shape oven, which is very common 
in all the Pueblo villages, in some being almost numbered by 
hundreds, is not an aboriginal feature, but was borrowed out- 
right from the Mexicans. If the example described was used 
as an oven, it is clear evidence of the occupancy of these ruins 
within the historic period. No other structure of this kind was 
found in the canyon, however, and it should be stated that the 
ovens of the Pueblos are, as a rule, larger in size and constructed 
of masonry. There is a suggestion here, which is borne out by 
other evidence, that only the idea of these structures was brought 
into the canyon, without detailed knowledge of how to carry it 
out, as if, for example, they were built by novices from descrip- 
tion only. 

IV. Ruins comprised in the class designated as cliff outlooks 
or farming shelters are by far the most numerous in the canyon. 
They are located on various kinds of sites, but always with ref- 
erence to some area of cultivable land which they overlook, and 
seldom if ever was the site selected under the influence of the 
defensive motive. The separation of this class of ruins from the 
preceding, village ruins, while clear and definite enough in the 
main, is far from absolute. The sole criterion we have is the 
presence or absence of the kiva, as the sites are essentially simi- 
lar ; but this in itself is a sufficient test. Settlements occupied 
only temporarily have no kivas, while those which were regu- 
larly inhabited must necessarily have had one or more. It 
might happen that the kiva would be so far obliterated as to be 
no longer distinguishable, but the number of cases in which this 
might have occurred is small. Moreover, the walls of the kivas, 
as a rule, were more solid and heavy than those of the dwellings, 
and in some cases have survived when the latter have almost 
disappeared. 

Remains of this class comprised, as a rule, only one or two 
rooms ; seldom as many as four. The masonry is generally good , 
sometimes excellent, and openings are arranged wherever con- 
venience dictated. Often there is evidence of an enlargement or 
addition of one or more rooms at a period subsequent to the 
completion of the first structure. Some of the sites are 300 or 
400 feet above the bottom ; others not more than 10 or 12 feet. An 
example of the latter occurs at a point opposite the mouth of 
del Muerto. Here there is a large mass of rock connected with 
the cliff back of it by a low saddle, also of rock. The edge of 
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this rock, which may be 30 feet high, is bare and descends sheer 
or with an overhang to the bottoms or to the stream bed. On 
the western side, facing north, there is a little cave about 12 feet 
from the ground and overlooking a large area of cultivable land 
which lies before it. The cave is very small, but was divided by 
cross-walls into three parts. The back part is a completely 
enclosed space, dark, and not large enough to contain a human 
body, unless it was carefully packed in. The interior was wet 
and mouldy when examined (in winter), but in the summer time 
is probably dry enough. 

The masonry is fair and the surface was finished with mud 
plaster. In front of the little back room there is an open space, 
divided by a wall into a smaller and a larger part. The roof of 
this space and the outer wall of the back room are much black- 
ened by smoke, as though the inhabitant, for there could hardly 
have been more than one, cooked his food here and used the 
small room only to store his utensils and implements. The site 
is an ideal one for a lookout, but not well suited for habitation. 
There are numerous examples where, like this, the restricted 
area of the site precludes any possibility that they formed part 
of larger settlements since partly obliterated. 

Many sites which bear unmistakable evidence of occupancy 
at some period are entirely bare of walls or wall remains ; many 
others are marked by storage cists and burial cists of the Navajos. 
It seems probable that some of these were used just as they are 
now, the overhanging cliff affording such shelter as was neces- 
sary for the use to which they were put. 

There are many interesting details and much evidence to sup- 
port the hypothesis which has been advanced here, which can- 
not even be touched in this article. To properly present all the 
evidence would require much space. It is remarkable that, 
notwithstanding all that has been written about the cliff ruins, 
there is little direct evidence to support the hypothesis that they 
are defensive structures. Few, if any, examples can be cited 
which show anything that can be construed as the result or the 
effect of the defensive motive, except the general impression pro- 
duced on the observer. Nor, on the other hand, do these ruins 
as a whole give any support to the theory that they represent an 
intermediate stage in the development of the Pueblo people. 
Some few do perhaps, but more than 99 per cent., if studied by 
themselves and without a reasonably full knowledge of modern 
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pueblo structures, would lead rather to the conclusion that they 
are the ultimate development of pueblo architecture, for they con- 
tain evidence of a knowledge of construction equal if not superior 
to that exhibited in many of the modern villages. The only thing 
anomalous or distinctive about the cliff ruins, considered as an 
element of pueblo architecture, is the character of the site occu- 
pied. If this were dictated by the defensive motive, it would 
seem that the same motive would have a further influence, affect- 
ing to some extent at least the arrangement of rooms or the 
character of the masonry, but there is no evidence of this. 

An hypothesis as to the order in which sites of the various 
types of ruins were occupied cannot be based on the present 
condition of the remains. It is more than likely that the older 
ruins served as quarries of building material for succeeding struc- 
tures erected anywhere near them, and probably some of the 
cliff ruins themselves served in this way for others. The Navajos 
have contributed their part to the destruction, for, notwithstand- 
ing their horror of contact with the remains of the dead, quite a 
number of buildings have been erected by them constructed of 
material derived from adjacent ruins ; and it is evident that to 
gather this material would be a much lighter task than to quarry 
and prepare it, no matter how roughly the latter might be done. 

In a study of the ruins of the valley of the Rio Verde made 
some years ago, a suggestion was made of the order in which ruins 
of various kinds succeeded one another, a sort of chronologic 
sequence, of which the beginning in time could not be determined. 
Studies of the ruins and inhabited villages of the old province 
of Tusayan (Hopi or Moki) and of Cibola (Zuiii) and a slight 
examination made of ruins on Gila river show that they all fall 
easily into the same general order. This order is somewhat as 
follows : 1. The earliest form of pueblo house is doubtful. As 
a rule, in most localities the earliest form found is already well 
advanced. As it is now known that the ancient Pueblo region 
was not inhabited by a vast number of people, but by a compara- 
tively small number of little bands, each in slow but practically 
constant movement, this condition is what we would expect to 
find. It is probable that the earliest settlements consisted of 
single houses or small clusters located in valleys convenient to 
areas of cultivable land and on streams or near water. 2. The 
next step gives us villages, generally of small size, located on 
the foot-hills of mesas, overlooking areas of good land, which 
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were probably under cultivation. This class comprises perhaps 
more examples than any other, and many of these examples 
come well within the historic period. 3. In some localities) 
though not in all, the small villages were subsequently moved to 
higher and more inaccessible sites. This change has taken place 
in Tusayan in the historic period, and in fact was not com- 
pleted even fifty years ago. The pueblo of Acoma was in this 
stage at the time of the Spanish conquest and has remained so 
to the present day. As a rule, each small village preserved its 
independence, but in some cases they combined together to 
occupy a high defensible site. 4. The final stage in the develop- 
ment of pueblo architecture is the large, many-storied or beehive 
village, located generally in the midst of broad valleys, generally 
near some stream, and depending on its size and population for 
defense. In this class of structure the defensive motive, in so far 
as it affected the choosing of a site, entirely disappears, although 
in general it was at this period that it exerted its strongest in- 
fluence. The largest existing pueblo, Zufii, made this step at 
the beginning of the eighteenth century. Taos, the next largest, 
was in this stage in 1541, and has remained so since. In some 
cases villages on foot-hill sites (2) have passed directly into 
many-storied pueblos on indefensible sites (4). 

There is another step in the process of development that is 
now being taken by many villages which, although an advance 
from an industrial point of view, is degeneration to the archi- 
tectural student. Many of the Pueblo Indians have built single 
houses in the valleys and on the bottom lands, wherever most 
convenient to the fields under cultivation, and this movement, 
which commenced but little over ten years ago, is proceeding at 
a steadily accelerating pace. Its ultimate result is of course the 
complete destruction of pueblo architecture as a phase of Indian 
culture, and whatever we wish to know of that architecture we 
must learn now, for two generations hence probably nothing will 
remain of it. 

This hasty sketch will illustrate some of the difficulties which 
lie in the way of a complete classification of the ruins in the 
Pueblo country. It is impossible to arrange them in chronologic 
sequence, because they are the product of different tribes who 
at different times came under the influence of analogous causes, 
and results were produced similar in themselves but different in 
time. It is believed, however, that the classification suggested 
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exhibits a cultural sequence and probably a chronologic sequence 
within each tribe. 

No mention of the cliff ruins has been made in this classifica- 
tion. These structures belong partly to the class of villages on 
defensive sites (3), but principally to a subclass which pertains 
more or less to all the classes. In the earty stages of pueblo 
architecture the people lived directly on the land they tilled ; 
later the villages were located on low foot-hills overlooking the 
land, but in this stage some of the villages had already attained 
considerable size and the lands overlooked by them were not 
sufficient for their needs. As a consequence, some of the inhab- 
itants were compelled to work fields at a distance from the 
home village, and as a matter of convenience small temporary 
shelters were erected near the place of work. In a still later 
stage, when the villages were removed to higher and more easily 
defended sites, the number of farming shelters must necessarily 
have increased, as suitable sites which also commanded large 
areas of good land could not often be found. At a still later 
stage, when the inhabitants of a number of small villages com- 
bined into a single large one, this difficulty was increased still 
more, and it is in this stage that the construction of farming 
shelters received its maximum development. Often whole vil- 
lages of some size, sometimes many miles from the home pueblo, 
were only farming shelters. These villages, like the single-room 
shelters, were occupied only during the farming season — not con- 
tinuously, but periodically. In the winter the inhabitants aban- 
doned them entirely and retired to the home village. Such is 
the practice also today. 

It is significant that none of these subordinate villages possess 
a kiva. It is believed that the cliff ruins and cavate lodges, 
which are merely variants of each other, due to geological con- 
ditions, are simply farming shelters of another type produced 
by a certain topographic environment. 

The absence of any attempt to improve the natural advan- 
tages of the sites used is remarkable, if we accept the hypothesis 
that the ruins were defensive structures. No expedients were 
employed to make access more difficult; the cavities in which 
the ruins occur are always natural ; they are never enlarged or 
curtailed in the slightest degree, and very rarely is the cavity 
itself treated as a room, although there are some excellent sites 
for such treatment. 
23 
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The settlements were always located with reference to the 
canyon bottom, and access was never had from above, notwith- 
standing that in some cases access from above was easier than 
from below. There are many instances where slight works on 
the approaches to sites would increase their defensive value a 
hundredfold, but such work was never done. Regarded as places 
of habitation, the cliff ruins are anything but ideal sites, and it 
would certainly seem that an influence strong enough to bring 
about the occupancy of such inconvenient and unsuitable sites 
would also be strong enough to bring about some modification 
in the architecture, such as would render more suitable sites 
available. Moreover, there is but one instance in the canyon, so 
far as known, where provision was made for the storage of water ; 
yet without water the strongest " fortress " in the canyon could 
not withstand a siege of forty-eight hours. 

There are many difficulties in the way of the hypothesis that 
the cliff ruins were defensive structures. If, however, we con- 
sider them farming outlooks, occupied during the farming sea- 
son, and then only for a few days or weeks at one time, after the 
manner that such outlooks are used by the Pueblo Indians to- 
day, most of the difficulties vanish. The apparent inaccessi- 
bility of many of the sites disappears on close examination ; and 
we must not forget, moreover, that sites really difficult of access 
to us would not necessarily be so regarded by a people accus- 
tomed to that manner of life. 

Finally, as bearing on the antiquity of these ruins, it may be 
stated that there is good evidence of an occupancy within historic 
times, probably in the seventeenth and perhaps in the eighteenth 
century. Moreover, nearly every one of the clans who compose 
the Hopi tribe and who reached Tusayan from various directions 
and at various times, some within the historic period, claim to 
have lived at one time or another in Tsegi. Further, there is 
a tradition among the Navajos, now confined to a few of the 
old men, covering the occupancy of the canyon, and the ruins of 
Mummy cave, White House, and one other are pointed out as 
places where monks were stationed. To more than ninety-nine 
in a hundred Navajos, however, this tradition is unknown, and 
if asked what became of the dwellers in the cliffs they will say 
that a great wind arose and swept them all away. The wind 
failed, however, to sweep away the internal constructive and 
architectural evidence, which confirms the older tradition. 



